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ABSTRACT
A Dynamic Relationship with Wilderness: Comparing Day and Multi-Day Visitors’
Indicators of Quality in Wilderness Settings
by
Caleb Meyer
Utah State University, 2022

Major Professor: Dr. Wayne Freimund
Department: Environment and Society
Designated wilderness areas are among the most protected federal lands in the
United States. The congressional review process for wilderness stipulates that lands being
considered for designation are also managed under the guidance of the Wilderness Act of
1964, and are known as proposed or recommended wilderness depending where these
lands are in the process. Wilderness management is defined by the specific provisions
outlined in its founding legislation. These provisions call for managers to provide
opportunities for solitude or primitive, unconfined recreation experiences for visitors,
among other values. The ambiguity of these provisions, and a traditional emphasis on
multi-day wilderness recreation, has led to management and research approaches which
may not be aligned with recent trends in outdoor recreation participation, such as the shift
in wilderness visitation toward day use.
Prior research on this shift suggests differences between day and multi-day
wilderness visitors in areas such as perceptions of crowding, attitudes toward
development, and support for management action. Most prior research on this trend
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toward day use is more than two decades old and does not account for the nationwide
increase in outdoor recreation participation in the 2010s and 2020s. This study sought to
further bring this conversation into the present day by exploring differences in wilderness
visitor groups’ perceptions and evaluations of experiential conditions. It also explores
how those evaluations might be used to inform indicators of quality, an integral part of
Management-By-Objectives Frameworks for visitor use like the Interagency Visitor Use
Management Framework under which federal land and water management agencies
operate.
Additionally, this study explores how length of multi-day visitors’ stays interacts
with evaluations of experiential conditions and discusses how longstanding philosophical
and managerial approaches to wilderness align with current trends in wilderness
recreation.
Results and discussion center around findings from the proposed Glen Canyon
Wilderness, near Escalante, Utah. Significant differences were found between day and
multi-day visitors’ perceptions and evaluations of experiential conditions. Multi-day
visitors’ length of stay was also a significant predictor of evaluating two experiential
conditions measured. Both groups reported positive evaluations of encountering other
visitors and largely opposed measures which restrict a primitive and unconfined type of
recreation in the Glen Canyon Wilderness.
(82 pages)
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PUBLIC ABSTRACT
A Dynamic Relationship with Wilderness: Comparing Day and Multi-Day Visitors’
Indicators of Quality in Wilderness Settings
Caleb Meyer
The length of stay in wilderness areas is declining and, in many areas, day visitors
comprise most of all use. Most prior research exploring this trend took place in the 1990s
and few studies of wilderness visitation account for the increase in outdoor recreation
participation over the last decade. Lack of understanding surrounding this trend raises
questions about managerial and philosophical approaches to the recreation-wilderness
relationship. This study explored these topics within visitor use management approaches
used by the National Park Service, which manages the proposed Glen Canyon
Wilderness, near Escalante, Utah, where this research took place.
Results of this study found differences between how day and multi-day
wilderness visitors perceive social and natural resource conditions in the study area and
how some conditions impact their overall experience. This research also found how long
multi-day visitors stay in the backcountry to be a predictor of how certain conditions
impact their experience. Both day and multi-day visitors to the Glen Canyon Wilderness
rated encountering other visitors as positively impacting their experience and largely
opposed management actions which would limit a primitive and unconfined type of
recreation in the area.
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CHAPTER 1
INTRODUCTION AND LITERATURE REVIEW

Introduction
Visitation to U.S. parks and protected areas (PPAs) rapidly increased over the past
decade (Drugova, Kim & Jakus, 2020). This increase in use corresponds to impacts on
the natural, social, and managerial recreation resources therein (Clark et al., 2019; IRMA,
2020; Graefe et al., 1984; Marion et al., 2016). However, visitor use in PPAs is not only
growing, but also changing (Selin et al., 2020). These changes include decreasing trip
length (Abbe & Manning, 2007; IRMA, 2020), emerging technology and social media’s
influence on visitation and trip characteristics (Monz et al., 2019; Miller et al., 2019), and
visitor reaction to large-scale environmental events (Miller et al., 2021; Smith et al.,
2018; Rice & Pan, 2020). It is essential that management respond to these changes in an
informed and proactive way commensurate with the complex systems in which PPAs
exist (Mockrin et al., 2018; McCool, Freimund & Breen, 2015).
Longstanding philosophical and managerial approaches to the recreationwilderness relationship focus on the wilderness requirement to provide “outstanding
opportunities for solitude” (P.L. 88-577) through constructs like encounters and crowding
(Freimund & Cole, 2001), rather than through robust data which suggest that wilderness
values coalesce around more nuanced characteristics of encounters (e.g. method of travel,
behavior, camping experience), rather than simply their intensities alone (Dawson &
Hendee, 2009; Stankey, 1973; Hollenhorst & Jones, 2001; Pierce & Manning, 2015; Cole
& Hall, 2009; Hall, 2001; Freimund & Cole, 2001). While the following stipulation of
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wilderness to provide “[or] a primitive and unconfined type of recreation” is often
mentioned, the difficulty of operationalizing the concepts has led to unbalanced
managerial approaches while more recent findings continue to emphasize unconfined
recreation’s important relation to wilderness values, especially when taken together with
shifting visitation patterns and visitor groups (Pierce & Manning, 2015; Hollenhorst &
Jones, 2001; Hendee & Dawson, 2009; Griffin, 2017; Engebretson & Hall, 2019).
A recent change in visitor use is a shift from multi-day to single day use in
wilderness recreation (Watson & Cole, 1999; Abbe & Manning, 2007; Hall, Seekamp, &
Cole, 2010). While some research suggests wilderness day visitors seek opportunities for
solitude (Hall, Seekamp, & Cole, 2010; Cole, 2001), other research suggests wilderness
day visitors have significantly different perceptions of crowding and attitudes toward
development misaligned with traditional interpretations of wilderness policy (Pierce &
Manning, 2015).
With a shift to increasing day use of wilderness areas, it is imperative that
managers understand how these shifts may lead to different perceptions of and
preferences for resource conditions (Miller et al., 2019). An important tool for identifying
these differences is in the development of indicators of quality (Manning, 2011; Cahill et
al., 2018). The concept of indicators provides managers with a grounded tool as part of a
Management-By-Objectives (MBO) framework to develop quantitative, sensitive, and
objective proxies for management objectives (Manning, 2011, Miller et al., 2019; Cahill
et al., 2018; Cole & Hall, 2009). Increasing visitation to PPAs and shifting use therein
furthers the need for managers and researchers to identify trends to mitigate future
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impacts on recreation resources and ameliorate existing ones (Taff et al., 2022; Carey,
1982).

Visitor Use and Wilderness
Policy (e.g., legislation, management plans) and visitor preference are not always
congruent in PPAs (Cathcart-Rake, 2009) and identification of distinct visitor groups can
allow for more targeted and purposeful management action (Bruyere, Rodriguez, &
Vaske, 2002; Miller et al., 2019). Increasing day use in wilderness highlights one
incongruence given the policy-focused managerial setting and evidence showing day
visitors as having significantly different perceptions and attitudes toward wilderness
policy than the traditionally managed-for multi-day visitors (Hall et al., 2010; Pierce &
Manning, 2015; Abbe & Manning, 2007; Engebretson & Hall, 2019).
Managerial interpretation and guidance on wilderness character is multifaceted
and includes consideration of naturalness, untrammeled-ness, lack of development,
outstanding opportunities for solitude or a primitive and unconfined recreation, and other
features of value (Landres, Vagias, & Stutzman, 2012; Landres et al., 2015). Agency
management practices in wilderness vary (Landres et al., 2015; Van Wagtendonk, 2011),
but interagency guidance stipulates that all qualities above are equally important. Despite
this uniform emphasis on each quality of wilderness character, examinations of
wilderness experience often focus on the concept of solitude (Landres et al., 2015;
Engebretson & Hall, 2019; Dawson, 2004; Patterson & Hammit, 1990; Hall, 2001;
Dawson & Hendee, 2009). The Wilderness Act of 1964 states that areas within the
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National Wilderness Preservation System are “in contrast with those areas where man
and his works dominate the landscape, [wilderness] is hereby recognized as an area
where the earth and its community of life are untrammeled by man, where man himself is
a visitor who does not remain” (P.L. 88-577). Lastly, the Act notes that wilderness areas
have “outstanding opportunities for solitude or a primitive and unconfined type of
recreation” (P.L. 88-577), with the word or providing legal ambiguity (Engebretson &
Hall 2019).
Interagency guidance requires wilderness character monitoring (Landres et al.,
2015). Additionally, widely used management frameworks like the Limits of Acceptable
Change (LAC) (Stankey, McCool, & Stokes, 1984) and the Interagency Visitor Use
Management Framework (IVUMF) (IVUMC, 2016) necessitate monitoring of changes in
recreation resource conditions, but only limited prior research aimed to detect changes in
visitor characteristic trends over time (Borrie & McCool, 2007). Outdoor recreation
participation has increased in recent decades, including in the National Wilderness
Preservation System (IRMA, 2020; Borrie & McCool, 2007). During this time, society’s
relationship with wilderness has shifted in areas (Borrie & McCool, 2007). These shifts
include contemporary discussion of the historical duality of humans and wilderness
(Cronon, 1995), wilderness’s role in biodiversity (Callicott, 1996), wilderness’s role in
systemic injustice (DeLuca & Demo, 2001), and the aforementioned shortening of
wilderness visits (Abbe & Manning, 2007; Cole, 2001). These shifts in approach and
thought have corresponded to similar examinations of the provisions outlined in the
Wilderness Act, including solitude. Dawson (2004) interprets solitude in the context of
wilderness to not mean complete isolation or the antithesis of crowding but rather to
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indicate separation from other visitors and their influence. Lang (2018) broadly
synthesizes the modern concept of solitude through four components: societal release,
introspection, digital de-tethering, and physical separation, highlighting the complication
of interpreting separation through the lens of encounters alone. Cole and Williams (2012)
synthesized five decades of wilderness research, including findings operationalizing
outstanding opportunities for solitude with use levels. Their review found the relationship
between use density and overall visitor satisfaction to be weak or non-existent, that some
visitors reported positive evaluations of encountering others, and that wilderness visitors
research the conditions they are likely to encounter and adjust their expectations
accordingly (Cole & Williams, 2012). These interpretations and findings related to
wilderness solitude, raise a definition by Vaske (1986) and later worded by Manning
(2011) of the normative approach to crowding in which encounters are not defined as
negative until they are “perceived to interfere or disrupt one’s objectives and values” and
coalesce as crowding. Crowding is theoretically linked to use levels, and by extension in
longstanding thought and discussion, to wilderness solitude (Cole & Williams, 2012).
These approaches to defining and understanding solitude, encounters, and crowding, as
well as evidence of different visitor groups having contradictory evaluations of crowding
in wilderness (Cole, 2001; Cole & Hall, 2008; Pierce & Manning, 2015), raise questions
about visitor objectives and whether they are aligning with the type of management
outlined in the Wilderness Act (P.L. 88-577; Engebretson & Hall, 2019). Meanwhile, the
primitive and unconfined experiential descriptors have received less research attention
(Cole & Williams, 2012) and interagency guidance on wilderness management has not

6
shifted in the way solitude is often operationalized, through encounters (Landres et al.,
2015; Stankey, 1973; Freimund & Cole, 2001).
Hall et al. (2010) compiled data from 13 wilderness areas to analyze whether
visitor motivations align with present wilderness management and segmented survey
respondents into groups based on motivations. While one group was particularly aligned
with Wilderness Act provisions calling for opportunities for solitude, and generally
supported more regulation, no groups supported use restrictions to protect opportunities
for solitude (Hall et al., 2010; P.L. 88-577). This result primarily examined the concept of
solitude through the lens of encounters and use levels, rather than through more
multifaceted definitions of solitude (Lang, 2018). Nonetheless, these results suggest that
despite opportunities for solitude being a primary provision of the Wilderness Act, it may
not be the primary objective of wilderness visitors such that they would support
restriction of freedom to maintain the opportunity (P.L. 88-577; Hall et al., 2010).

Day and Multi-Day Wilderness Visitors
Despite the language in the Wilderness Act of 1964 (P.L. 88-577) and of early
wilderness advocates who suggested designated areas be large enough “to absorb a two
week’s pack trip” (Leopold, 1921), it is increasingly evident that day use comprises a
large portion of all wilderness use (Chavez, 2000; Abbe & Manning, 2007; Marion,
Roggenbuck, & Manning, 1993). Substantial research exists incorporating managerial
perspectives on this apparent trend (Abbe & Manning, 2007; Marion et al., 1993), but
less research has been done directly examining differences between day and multi-day
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wilderness visitors’ experiences, preferences, and how they might relate to management
actions. Of the research that has been done, only one notable study incorporates the
perspective of the last decade’s increase in outdoor recreation participation (IRMA, 2020;
Outdoor Industry Association, 2021; Pierce & Manning, 2015). While similarities
certainly exist across all wilderness visitors in experience preference (Pierce & Manning,
2015; Chavez, 2000; Cole, 2001; Cole & Hall, 2008), prior research also suggests
significant differences between day and multi-day visitors’ approaches to wilderness
recreation (Fazio, 1979; Cole, 2001; Cole & Hall, 2008; Pierce & Manning, 2015; Abbe
& Manning, 2007; Papenfuse, Roggenbuck & Hall, 2000). These suggested differences
include perceptions of crowding (Cole, 2001; Cole & Hall, 2008; Pierce & Manning,
2015; Mestrovic, 2011), support for management action to provide opportunity for
solitude (Pierce & Manning, 2015; Cole & Hall, 2008), motivations for visiting
wilderness (Papenfuse et al., 2000; Cole & Hall, 2008), perceptions of resource impacts
(Cole, 2001; Cole & Hall, 2008), self-reported Leave No Trace (LNT) knowledge and
behavior (Blye & Halpenny, 2019; Taff et al., 2014), and perceptions of wilderness
values (Abbe & Manning, 2007; Fazio, 1979). A lack of comprehensive understanding of
these issues provides myriad challenges to managers in fulfilling wilderness policy goals
and satisfying visitors’ desired experiences and conditions, and potentially
disproportionately impacts the natural and social resources of wilderness if management
goals and actions are misaligned with visitor characteristics (Abbe & Manning, 2007;
Pierce & Manning, 2015; Marion et al., 1993; Lawson et al., 2006; Dawson & Hendee,
2009; Phillippe, 2020).
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Management-By-Objectives Frameworks
Visitor use management in federal parks and protected areas in the United States
is largely informed by Management-By-Objectives (MBO) frameworks (Manning, 2011;
Miller et al., 2019). Notable frameworks are the Limits of Acceptable Change (LAC)
(McCool, Clark & Stankey, 2007; Stankey et al., 1984; Stankey et al., 1985), Visitor
Experience and Resource Protection (VERP) (Hof & Lime, 1997), and most recently the
Interagency Visitor Use Management Framework (IVUMF) (IVUMC, 2016), which
compiles and standardizes management concepts across United States public land
agencies. All these MBO frameworks share a basic process incorporating five steps
(Figure 1) (Manning, 2011; Miller et al., 2019; McCool et al., 2007).

Figure 1
Management-By-Objectives. Adapted from Manning (2011).

Indicators of Quality
This research emphasizes components of Step 2 in an MBO framework and more
specifically, informing the development of indicators of quality among day and multi-day
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visitors in wilderness areas. Indicators of quality are specific, objective, measurable,
quantifiable as thresholds, and reliable variables related to visitor use in PPAs (Manning,
2011; Miller, Taff & Newman, 2018; Merigliano, 1990). Perhaps most importantly,
indicators of quality are manageable (Manning, 2011; Merigliano 1990) and used to
inform to the effectiveness of management action when developing thresholds and
monitored over time. An example of a good indicator of experience quality is “number of
encounters with other visitors in Coyote Gulch, Glen Canyon National Recreation Area
(GLCA).” This potential indicator is specific, objective, measurable, reliable,
quantifiable, and manageable. It is specific in its unit of measurement (number of
encounters) and its location (Coyote Gulch). It is objective and measurable in absolute
terms. It is reliable and repeatable under similar conditions which is of importance
considering monitoring of indicators over time is often conducted by multiple people and
it is quantifiable with a further research step to establish specific normative thresholds
which can be monitored by managers over time (Manning, 2011). Finally, it is
manageable through, and interrelated with, specific actions. Developing indicators of
quality for practical application in GLCA is a primary goal of this research, but it is
important to note that their quantification as thresholds will require further study.

Recreation Demand Hierarchy
Identifying and developing meaningful indicators and effectively managing for
and monitoring them is a challenge for managers in providing quality recreation
experiences (Miller et al., 2019). This challenge is compounded as recreation patterns
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shift, influencing preferred settings and experiences, and benefits among PPA visitors
(Miller et al., 2019). The shift from multi-day to day use in wilderness can be explored
using the recreation demand hierarchy (Driver & Brown, 1978; McCool et al., 2007).
The recreation demand hierarchy suggests demands for recreation occur at
different levels (Figure 2). These levels of demand range from specific activities (like
backpacking), through settings (primitive; wilderness), experiences (adventure; escape),
and finally, benefits (“improved” conditions experienced through recreation) (Driver &
Brown, 1978; McCool et al., 2007). Possible benefits are accrued through the realization
of the concept of satisfaction (McCool et al., 2007). While its definition is a point of
controversy, satisfaction can be described as the realization of the defined experience
broken down in an individual’s recreation demand hierarchy (McCool et al., 2007). Not
all recreation experiences result in satisfaction for visitors (McCool et al., 2007). This is
salient in cases where policy and management misalign with visitor preferences, such as
in Yosemite National Park’s implementation of the Merced River Plan wherein areas
without wilderness character were being managed as wilderness while disregarding
visitor experience (Cathcart-Rake, 2009). This study’s results are not so dramatic as that
example given the differences between the Glen Canyon Wilderness and Yosemite
Valley (Cole, 2001; Papenfuse et al., 2000; Pierce & Manning, 2015), but the shift
toward day use in these areas indicates a corresponding shift in visitors’ recreation
demand hierarchy and necessitates further exploration through development of relevant,
segmented indicators (McCool et al., 2007; Miller et al., 2019).

11
Figure 2
Recreation Demand Hierarchy. Adapted from McCool et al. (2007).

Day and Multi-Day Visitors: A Dynamic Relationship with Wilderness
While Pierce and Manning (2015) make suggestions in informing differences in
indicators between day and multi-day visitors to wilderness, their suggestions are limited
in scope to measures such as encounters and geographically limited to Olympic National
Park. Development of wilderness-specific indicators of quality is certainly represented in
the literature on subjects like natural resource impacts (Marion et al., 2016), soundscape
management (Miller, et al., 2018), and even a limited study specifically focusing on
indicators of day visitors to wilderness and how they might differ from multi-day visitors
(Hall, 1995). A subset of respondents in a study of three wilderness areas in the Pacific
Northwest representing the Willamette and Deschutes National Forests in Oregon
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suggested day visitors are less likely to notice impacts perceived by managers and multiday visitors (Hall, 1995). These limited data and the age of Hall’s (1995) research on
potential differences in indicators of quality between day and multi-day visitors to
wilderness emphasize the need for further research as day visitation to wilderness trends
upward (Abbe & Manning, 2007; Chavez, 2000; Cole, 2001; Hall, 1995).
Data concerning potential differences between day and multi-day wilderness
visitors on indicators of quality, preference for management action, and wilderness values
are limited and unsettled (Abbe & Manning, 2007; Cole, 2001; Papenfuse et al., 2000;
Pierce & Manning, 2015; Hall, 1995). In addition to being inconclusive in areas, much of
the prior research exploring day and multi-day wilderness visitors is dated and misaligned
with the current trends in outdoor recreation visitation to National Park Serviceadministered public lands which show steadily rising visitation in the 2010s (IRMA,
2020). Furthermore, little research has explored how the length of multi-day trips
influences potential indicators of quality derived from experiential factors.
Another area highlighting the need for further research on the potentially dynamic
relationship with wilderness held by different groups of visitors is the geographic scope
of prior studies. Research examining wilderness visitors typically focus on mountainous
or temperate ecosystems (Hall et al., 2010; Hall, 2007; Papenfuse et al., 2000; Phillippe,
2020; Hall, 1995; Cole, 2001; Pierce & Manning, 2015; Mestrovic, 2011). Some
exploration of visitor use in wilderness has occurred in the Southeast (Lawson et al.,
2006) and the Great Lakes Region (Cole & Williams, 2012), but largely lacking is
research examining potential differences between day and multi-day wilderness visitors
in desert ecosystems like those found on the Colorado Plateau which contains the largest
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concentration of natural PPAs in North America (Rice et al., 2021; Sogge, 2008). Desert
PPAs like those found on the Colorado Plateau contain myriad unique ecosystems and
are susceptible to interactions and impacts not found in more consistently studied
environments (Colleony et el., 2021; Monz, 2021). Interactions between recreationists
and landscapes vary across settings (Marion, 2014) and given the concentration of PPAs
in the desert southwest, the increases and shifts in visitation therein (IRMA, 2020; Smith
et al., 2018), and the geographic limitations of prior wilderness research in these
environments (Rice et al., 2021), it is imperative this knowledge gap is addressed to
ensure best management practice.
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CHAPTER 2
RESEARCH APPROACH AND METHODS

Study Purpose
A first step in addressing the gap in wilderness research on shifting use patterns and
geographic scope is to establish differences between day and multi-day visitors on
indicators of quality. Identifying specific and wide-ranging indicators which address
social, natural, and managerial aspects of the visitor experience will highlight potential
differences between visitor groups and key areas to target in management action, and
ensure those actions are in line with visitor preference and a diversity of recreation
experiences (Manning, 2011; Cahill et al., 2018). Thus, the purpose of this research is to
address potential differences between day and multi-day visitors to wilderness in
indicators of quality, and to inform management action aligning with visitor experience,
preference, and policy. Given dated prior research, this study also seeks to explore the
relationship between encounters and trends in wilderness visitation and how they align
with wilderness values like “a primitive and unconfined type of recreation” in a modern
setting (Freimund & Cole, 2001; Hollenhorst & Jones, 2001; Stankey, 1973; Pierce &
Manning, 2015; Griffin, 2017). These purposes are addressed by four primary research
questions:
1) Are there differences in perceptions of experiential conditions between day and
multi-day wilderness visitors?
2) How do potential indicators of quality derived from evaluations of experiential
conditions differ between day and multi-day wilderness visitors?
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3) Is the strength of potential indicators of quality derived from evaluations of
experiential conditions influenced by the length of stay by multi-day wilderness
visitors?
4) Are wilderness visitors’ evaluations of encounters aligned with prior findings
about encounters’ relationship with wilderness values?
Ultimately, this research will aid in creating more effective strategies to
operationalize and achieve desired conditions and in providing recreation experiences
aligning with those desired conditions, visitor preference, and mitigation and
amelioration of resource impacts.

Study Location
Glen Canyon National Recreation Area (GLCA) and Grand Staircase-Escalante
National Monument (GSENM) encompass 1.24 million acres and 1.9 million acres (2021
re-expansion), respectively (Anderson, 2010; Doelling et al., 2000; Biden, 2021). These
PPAs contain spectacular geology and unique opportunities for recreation defined by
their rugged, vast, and largely undeveloped landscapes (Taff et al., 2019; Casey, 2015).
As visitation to Utah’s five national parks continues to grow, the units like GLCA and
GSENM, which geographically exist between the national parks, also see increasing
visitation and new challenges as part of a dynamic system of public lands covering much
of the Colorado Plateau (Sogge, 2008; Smith et al., 2018; Carey, 1982). Suggestions of
displacement to areas of GSENM near the Escalante District of GLCA due to conditions
in heavily visited parks like Zion or Bryce Canyon (Taff et al., 2019) warrant
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consideration of the Colorado Plateau on an interconnected regional level when
discussing management actions, increasing visitation, and potential displacement therein
(McCool & Cole, 2001; Taff et al., 2019; McCool et al., 2015). Given the Escalante
District’s unique natural features including massive sandstone arches, waterfalls, riparian
habitat, intact soundscapes, night sky viewing opportunity, and rugged wilderness
character, the region surrounding the Escalante River drainage, incorporating parts of
GSENM and the entire Escalante District of GLCA, is attracting increasing recreation
attention as a destination both apart from, and connected with, the “Mighty 5” (Taff et al.,
2019; Carey, 1982; Casey, 2015).
Much of the Escalante District of GLCA lies within the Glen Canyon Wilderness.
The Glen Canyon Wilderness is what is referred to as “proposed wilderness” (NPS,
2006). Designation of wilderness necessitates an Act of Congress, but all lands
administered by the NPS are evaluated for eligibility within the National Wilderness
Preservation System (NPS, 2006). Those meeting the criteria are proposed to the
secretary of the interior for review. These lands are managed as wilderness in such way
that 1) “the earth and its community of life are untrammeled by humans, where humans
are visitors and do not remain,” 2) they are “undeveloped” and retain their “primeval
character and influence without permanent improvements or human habitation,” 3) they
generally appear “to have been affected primarily by the forces of nature, with the
imprint of humans’ work substantially unnoticeable,” 4) they are “protected and managed
so as to preserve their natural conditions,” and 5) they “offer outstanding opportunities
for solitude or a primitive and unconfined type of recreation” (NPS, 2006; P.L. 88-577).
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Figure 3
Study area as shown on map used in visitor survey.
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GLCA is separated into six diverse districts. The Escalante District of GLCA, the
unit’s northwestern most region, is primarily accessed via the Hole-in-the-Rock Road and
extends roughly from near the road to the Escalante River, the last drainage in the lower48 United States to be mapped and a major tributary of the Colorado River in the region
(Figure 3) (Carey, 1982). To the east, the District borders Grand Staircase-Escalante
National Monument (GSENM) which visitors pass through both driving and walking to
access major recreation sites within GLCA, including Coyote Gulch. Coyote Gulch is the
focal point of the District for most recreationists and receives far more visitation
compared to other nearby drainages (Figure 4).

Figure 4
Visitation increase to Coyote Gulch, 2000-2019 (from trailhead register data).

19
Coyote Gulch, a tributary of the Escalante River, features natural arches, bridges,
and waterfalls, and is accessed via five trailheads in GSENM and GLCA near the unit
boundary. While Coyote Gulch is of particular interest in answering the questions
outlined above and in managing visitation, additional canyons in the district including
Fence, Neon, Reflection, Willow Gulch, and Hurricane Wash are also seeing a similar
increase in use (Figure 5). Seven access points were selected for this project in
consideration of visitation data, manager insights, and management objectives (Crack in
the Wall, Water Tank, Hurricane Wash, Red Well, Egypt, Willow Gulch, and Davis
Gulch (to Reflection Canyon). Four of these serve as access points to Coyote Gulch
(Crack in the Wall, Water Tank, Hurricane Wash, and Red Well) and four lie outside the
boundaries of GLCA in adjacent GSENM (Water Tank, Hurricane Wash, Red Well, and
Egypt). All areas being evaluated in this study lie within the proposed Glen Canyon
Wilderness (NPS, 2019).
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Figure 5
Visitation increase to the Escalante District of GLCA, 2000-2019 (from trailhead register
data).

Methods
Data Collection
Quantitative intercept surveys (Appendix) were conducted with day and multi-day
backcountry visitors to the Escalante District of GLCA at seven access points to four
canyons: Coyote Gulch, Fence Canyon/Neon Canyon, Willow Gulch, and Reflection
Canyon. The seven access points were Crack in the Wall (40-Mile Ridge) Trailhead,
Water Tank (Jacob Hamblin Arch/Sneak Route) Trailhead, Hurricane Wash Trailhead,
Red Well Trailhead (spring only), Egypt Trailhead, Willow Gulch Trailhead, and Davis
Gulch Trailhead (Figure 3). The first phase of data collection took place in April and May
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2021 and contained twelve sampling days with technicians camping at access points to
intercept visitors exiting canyon systems. A second phase of data collection took place in
September 2021 following the same protocols though omitting sampling at the Red Well
Trailhead in consultation with managers due to low visitation. Sampling days focused on
2-5 of the 7 total trailheads with an equal number of sampling days at each. Sampling
days and hours were selected to coincide with peak visitation to Coyote Gulch and the
surrounding canyons and to available sunlight hours.
Assumptions of sample size were based on trailhead register numbers provided by
the NPS and the sampling schedules were designed assuming fifteen completed surveys
per-day, per-technician. Every group was approached due to use patterns in the Escalante
District except when a technician was actively surveying another party. Participant
randomization occurred by technicians asking groups who has the closest birthday to the
present and interviewing that participant. Additional precautions related to the ongoing
COVID-19 pandemic included social distancing and masking by technicians (spring only,
per Utah State University guidelines), using laminate survey copies which were
disinfected after use, and self-monitoring by technicians for COVID-19 symptoms.
Additional considerations unique to this study were the nature of sampling locations.
Each trailhead varies in its remoteness and access, but all except one (Hurricane Wash)
are located off remote dirt roads accessed from the periodically maintained Hole-in-theRock Road and the logistical challenges of technicians returning to the nearby town of
Escalante following sampling shifts necessitated technicians camped at the trailheads in
communication with a project manager. Additional safety equipment was issued to
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technicians by Utah State University to account for conditions including SPOT personal
locator beacons and sunshades.
This research took all measures to protect human subjects and safeguard data; and
all instruments were approved by the Utah State University Institutional Review Board
(IRB #10768). Surveys was conducted in accordance with a U.S. Federal Office of
Management and Budget (OMB Control No. 1024-0224) approved survey instrument
containing 23 questions (Appendix). No social science data existed relative to
understanding the experience of visitors to the Escalante District of GLCA and the survey
instrument was designed to capture an array of attributes related to visitor experiences.
Interviews were administered and stored via Qualtrics survey platform.

Survey Development
Experiential conditions to aid in potential indicator development were
conceptualized from a previous qualitative study in adjacent GSENM (Taff et al., 2019)
and managerial input. Taff et al., (2019) revealed notable findings on visitor perceptions
of wilderness experiences, factors negatively impacting visitor experience, and
perceptions of low impact practices. Being immediately adjacent to the Escalante District
of GLCA and comprised of lands managed as wilderness by the Bureau of Land
Management, the suggestions of experiential conditions explored by Taff et al., (2019)
provided insight into the development of the measurement tool proposed in this research.
From this qualitative antecedent and managerial input, a battery of fourteen conditions
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was developed for this proposed research to aid in developing potential indicators
(Appendix).
To aid in development of indicators, visitors were first asked if they experienced
any of the fourteen conditions. Visitors who select “Yes” to experiencing conditions are
then asked to rate if that condition decreased or increased the quality of their experience.
This is measured on a 7-point Likert scale, where 1=greatly decreased and 7=greatly
increased. From this, project managers were able to understand the proportion of people
experiencing a condition and whether conditions add to or detract from their experience,
which is useful in the development of indicators (Miller et al., 2018; Pilcher, Newman &
Manning, 2009). Conditions measured include encounters with other visitors, seeing
cairns, trash, campfire rings, graffiti, dogs off-leash, visitor-created trails, or human
waste, smelling campfire smoke, hearing loud noise from other visitors, or sounds from
vehicles or aircraft, evidence of tree cutting, and crowding (Appendix). Trip
characteristics are also measured in the survey instrument. These characteristics include
trip type (day or multi-day) and length of stay in the backcountry. Trip characteristics
were used as independent variables in analyzing perception and evaluation of experiential
conditions to inform development of indicators. Visitors were also asked to indicate their
degree of opposition or support for potential management scenarios in the Escalante
District which were analyzed in this research to aid in discussion.
Other items measured in the survey instrument include further trip characteristics,
information sources used in trip planning, visitation to the Escalante Interagency Visitor
Center, appropriateness of various visitor behaviors in the area, carrying of a portable
toilet or waste containment system, LNT-related items, and demographics (Appendix).
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These items were not analyzed in this thesis but understanding them will aid managers in
the Escalante District.
Analysis
Analyses were performed using IBM SPSS version 27.0. Differences in
perceptions of experiential conditions between day and multi-day Escalante District
visitors was explored using Chi-square tests of independence. Assumptions were met for
variable type, independence, exclusivity, and cell values (except for one condition tested,
which was resolved using Fisher’s exact test). Differences in visitor groups’ evaluations
of experiential conditions was explored using independent samples t-tests. Assumptions
were met for variable type, sample design, normality, outliers, and sample size.
Homogeneity of variances was tested using Levene’s test. Length of stay in the Escalante
District’s influence on multi-day visitors’ evaluations of experiential conditions was
explored using simple linear regressions. Assumptions were met for linearity,
independence, normality, and homogeneity of variance.
Supplemental analyses to aid in discussion included exploring differences in day
and multi-day visitors’ support for management scenarios using independent samples ttests and descriptive statistics on trip characteristics and demographics. Results of these
analyses are summarized in the following chapter.
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CHAPTER 3
RESULTS

This chapter discusses the results of data analyses exploring four research
questions related to visitor experience in wilderness. Results are organized with
supplemental summaries and analyses of visitor characteristics and support for
management scenarios bookending primary findings derived from research questions.
These include differences in day and multi-day visitors’ perceptions of and evaluations of
experiential conditions, how trip length interacts with multi-day visitors’ evaluation of
conditions, and highlighting findings related to encounters in the Glen Canyon
Wilderness where necessary throughout. Findings and analyses are based on a total of
278 completed surveys and a response rate of 98% among Escalante District visitors.
These include N=97 (34.9%) respondents who identified as “day visitors” and N=168
(60.4%) respondents who identified as “multi-day visitors.”

Respondent Characteristics
Most respondents in the Escalante District were first time visitors to the canyon
they were recreating in (Table 1). This proportion was higher among multi-day visitors
(N=127; 75.6%). All but N=3 respondents were U.S. residents. This low proportion is
possibly due to the ongoing nature of the COVID-19 pandemic during spring and fall
2021, when this research took place. Of U.S. respondents, 42% (N=110) were from Utah
(Figure 6). The average group size was larger among multi-day visitors (M = 3.99; SD =
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2.590) than among day visitors (M = 2.92; SD = 1.432). Multi-day visitors were also
younger on average (M = 37.4; SD = 12.240) than day visitors (M = 45.1; SD = 16.965).
Most respondents were male among day visitors (N=62; 63.9%) and multi-day visitors
(N=109; 64.9%).

Table 1
Descriptive and demographic information.
Variable

First time
visitor to
canyon
U.S.
residency

Day visitors

Multi-day visitors

Total

N

%

N

%

N

%

Yes

65

67.0

127

75.6

192

73.0

No

31

32.0

40

23.8

71

27.0

Yes

90

92.8

166

98.8

256

98.8

No

2

2.1

1

0.6

3

1.2

M

SD

M

SD

M

SD

Group
size

2.92

1.432

3.99

2.590

3.61

2.301

Age

45.1

16.965

37.4

12.240

40.3

14.534

N

%

N

%

N

%

Female

31

31.9

57

33.9

88

34.0

Male

62

63.9

109

64.9

171

66.0

Gender

Figure 6
Distribution of Escalante District Visitors by State.
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Perceptions of Experiential Conditions
Chi-square tests of independence were performed to examine differences in day
and multi-day visitors’ perceptions of experiential conditions in the Escalante District
(Table 2). There were statistically significant differences in how day and multi-day
visitors perceived several conditions. Multi-day visitors were more likely to report
“encounters with other visitors” X2 (1, N=263) = 12.146, p < .001 Fisher’s exact test was
used to check this association as 1 cell had expected count less than 5. There was still a
statistically significant difference between visitor groups’ perceptions of “encounters
with other visitors” (p <.001). Multi-day visitors were also more likely to report “seeing
campfire rings,” X2 (1, N=263) = 7.261, p = .007; and report “hearing loud voices, crying,
or yelling from other visitors” than day visitors X2 (1, N=263) = 12.231, p < .001. They
were also more likely to report feeling crowded X2 (1, N=263) = 7.833, p = .005, and
more likely to report “seeing or smelling human waste than day visitors X2 (1, N=263) =
7.638, p = .006. Additionally, multi-day visitors were more likely to report “hearing
sounds from airplanes or helicopters” than day visitors X2 (1, N=263) = 14.994, p < .001.
the effect sizes for these findings, Phi, were small (<.3) (Cohen, 1988). Overall, these
results suggest multi-day visitors are more sensitive than day visitors to several
experiential condition. For most of these findings, differences between day and multi-day
visitors did not go beyond perceptions of these experiential conditions. Two experiential
conditions evaluated also interacted with day and multi-day visitors’ experiences in
significantly different ways.

Table 2
Results of chi-square tests examining visitor groups’ perceptions of experiential conditions.
Experiential Condition

Day visitors

Multi-day visitors

N

%

N

%

df

X2

p

Phi

Encounters with other visitors

85

89.5

166

98.8

1

12.146*a

<.001

0.215

Seeing cairns (or rock piles)

92

96.8

163

97.0

1

0.007a

.934

0.005

Seeing trash

34

35.8

81

48.2

1

3.807

.051

0.120

Seeing campfire rings

39

41.1

98

58.3

1

7.261*

.007

0.166

Seeing graffiti

12

12.6

27

16.1

1

0.569

.451

0.046

Hearing loud voices, crying, or yelling from
other visitors

17

17.9

65

38.7

1

12.231*

<.001

0.216

Hearing sounds from vehicles

5

5.2

5

3.0

1

0.868a

.352

-0.057

Hearing sounds from airplanes or helicopters

51

53.7

129

76.8

1

14.994*

<.001

0.239

Crowding

11

11.6

44

26.2

1

7.833*

.005

0.173

Dogs off-leash

12

12.6

14

8.3

1

1.258

.262

-0.069

Signs of visitor-created trails

59

62.1

112

66.7

1

0.555

.456

0.046

Seeing or smelling human waste

7

7.4

34

20.2

1

7.638*

.006

0.170

Evidence of tree cutting from visitors

2

2.1

5

3.0

1

0.178b

.673

0.026

Note: * denotes statistical significance, p ≤. 05. a1 cell has expected count less than 5. b2 cells have expected count less than 5.
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Differences in Visitor Groups’ Evaluation of Experiential Conditions
To test differences between day and multi-day visitors’ ratings of how conditions
evaluated in aiding with potential indicator development interacted with their overall
backcountry experience, independent sample t-tests were conducted. Statistically
significant differences were found between day and multi-day wilderness visitors on their
ratings of how “encounters with other visitors” interacted with their experience, t(248) =
2.305; p = .022 and how “seeing trash” interacted with their experience, t(113) = 2.773; p
= .007 (Table 3). The effect sizes for these analyses (d = 0.308 and d = 0.567,
respectively) indicate a small effect (>.3) for “encounters with other visitors” and a
medium effect (>.5) for “seeing trash” (Cohen, 1988). These results indicate that day
visitors to the Escalante District (M = 5.07; SD = 1.370) rated “encounters with other
visitors as more greatly adding to their experience than multi-day visitors rated this
condition (M = 4.61; SD =1.576). These results also indicate that day visitors to the
Escalante District (M = 3.12; SD = 1.225) found “seeing trash” less detracting from their
overall experience than multi-day visitors found this condition (M = 2.43; SD = 1.204).
No significant differences were found between day and multi-day visitors for the other
conditions evaluated. The condition “smelling campfire smoke” was not included in these
results due to sample size limitations.
Examining perceptions of experiential conditions together with how they
interacted with day visitors’ overall experiences show conditions experienced by most
day visitors were generally rated positively including “encounters with other visitors,”
“seeing cairns (or rock piles),” and “signs of visitor-created trails” (Figure 7). The only
negatively evaluated condition experienced by a majority of day visitors was “hearing
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sounds from airplanes of helicopters.” A similar examination of multi-day visitors’
perceptions of experiential conditions together with how they interacted with their overall
experience show more sensitivity to experiencing different conditions with “seeing
campfire rings” also being experienced by most multi-day visitors compared to day
visitors (Figure 8). Examining groups, perceptions of experiential conditions, and mean
ratings of how conditions interacted with visitors’ overall experience together visualizes
significant differences in perceptions of resources between groups for “encounters with
other visitors,” “hearing sounds from airplanes or helicopters,” “seeing campfire rings,”
“hearing loud voices, crying, or yelling from other visitors,” “crowding,” “seeing or
smelling human waste,” and “smelling campfire smoke” where multi-day visitors are
more sensitive to experiencing all conditions shown (Figure 9). Multi-day visitors also
rate “encounters with other visitors” and “seeing trash” significantly less positively than
day visitors. Both day and multi-day visitors rated “encounters with other visitors” as
adding to their experience which aids in broad discussion related to this study’s fourth
research question.

Table 3
Results of independent samples t-tests comparing visitor type responses to questions on experience quality.
Experiential Condition

Day visitors

Multi-day visitors

M

SD

M

SD

df

t

p

Cohen’s d

Encounters with other visitors

5.07

1.370

4.61

1.576

248

2.305*

.022

0.308

Seeing cairns (or rock piles)

5.66

1.492

5.62

1.414

252

0.210

.834

0.027

Seeing trash

3.12

1.225

2.43

1.204

113

2.773*

.007

0.567

Seeing campfire rings

3.82

0.756

3.56

0.957

88.197

1.699

.93

0.292

Seeing graffiti

2.17

1.193

2.48

1.626

37

-0.601

.552

-0.208

Hearing loud voices, crying, or yelling from
other visitors

2.94

1.249

3.06

1.333

80

-0.336

.738

-0.091

Hearing sounds from vehicles

3.80

0.447

2.60

1.140

8

2.191

.06

1.386

Hearing sounds from airplanes or helicopters

3.57

0.831

3.48

1.019

177

0.573

.567

0.095

Crowding

2.82

1.079

2.82

0.896

53

0.000

.000

0.000

Dogs off-leash

4.75

1.545

4.38

1.895

23

0.526

.604

0.210

Signs of visitor-created trails

4.22

1.260

4.18

1.261

169

0.206

.837

0.033

Seeing or smelling human waste

2.14

1.069

2.44

1.564

37

-0.472

.640

-0.197

Evidence of tree cutting from visitors

3.50

0.707

3.80

0.447

5

-0.703

.513

-0.588

Note: * denotes statistical significance, p ≤. 05. Means are based on a scale of 1 “greatly decreased” to 7 “greatly increased.”
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Figure 7
Day visitors' perceptions of experiential conditions and mean ratings of condition interactions with overall experience.
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Figure 8
Multi-day visitors' perceptions of experiential conditions and mean ratings of condition interactions with overall experience.

34

Figure 9
Significant differences in groups' perceptions of experiential conditions and mean ratings of their interactions with their
overall experience.
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Length of Stay’s Influence on Potential Indicators
While multi-day visitors had significantly greater perception of resource
conditions, and significantly less positive evaluations of two conditions than did day
visitors, this research also sought to determine if length of stay in the backcountry of the
Escalante District influenced multi-day visitors’ evaluations of experiential conditions.
Simple linear regressions were calculated to predict visitors’ mean rating of how
experiential conditions added or detracted from their overall experience based on length
of stay in number of nights visitors spent in the Escalante District (Table 4). A significant
regression equation was found (F (1, 256) = 8.137, p = .005), with an R2 of .030 for the
condition “encounters with other visitors” (Tables 4 and 5). The regression coefficient (B
= -0.098, 95% CI [-.165, -.030]) indicates that an increase in one night spent in the
Escalante District corresponds, on average, to a decrease in multi-day visitors’ positive
evaluation of “encounters with other visitors” by 0.098 points. A significant regression
equation was also found (F (1, 261) = 16.659, p = .005), with an R2 of .060 for the
condition “seeing cairns (or rock piles)” (Tables 4 and 6). The regression coefficient (B =
-0.120, 95% CI [-.178, -.062]) indicates that an increase in one night spent in the
Escalante District corresponds, on average, to a decrease in multi-day visitors’ evaluation
of “seeing cairns (or rock piles)” by 0.120 points. These effects are small and no other
significant equations were found for other conditions examined.

37
Table 4
Individual regression results for length of stay influence on experiential conditions.
B

SE B

β

df(2)

t

F

p

R2

Encounters with other
visitors

-0.098

0.034

-0.176

256

-2.853

8.137*

.005

.031

Seeing cairns (or rock
piles)

-0.120

0.029

-0.245

261

-4.082 16.659* <.001

.060

Seeing trash

0.010

0.040

0.023

119

0.248

0.061

.805

.001

Seeing campfire rings

-0.014

0.027

-0.046

139

-0.538

0.289

.592

.002

Seeing graffiti

-0.042

0.080

-0.082

41

-0.526

0.276

.602

.007

Hearing loud voices,
crying, or yelling from
other visitors

-0.012

0.049

-0.027

83

-0.242

0.059

.809

.001

Hearing sounds from
vehicles

0.011

0.117

0.033

9

0.098

0.010

.924

.001

Hearing sounds from
airplanes or helicopters

-0.036

0.025

-0.103

184

-1.403

1.967

.162

.011

Crowding

-0.013

0.041

-0.042

57

-0.316

0.100

.753

.002

Dogs off-leash

-0.215

0.111

-0.375

23

-1.941

3.769

.65

.141

Signs of visitor-created
trails

0.008

0.033

0.019

177

0.247

0.061

.805

.000

Seeing or smelling
human waste

-0.008

0.083

-0.016

38

-0.099

0.010

.921

.000

Evidence of tree cutting
from visitors

-0.040

0.149

-0.110

6

-0.270

0.073

.796

.012

Experiential Condition

Note: * denotes statistical significance, p ≤. 05.
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Table 5
ANOVA Output for simple linear regression equation for the condition "encounters with
other visitors."
Output

df

SS

MS

F

p

Regression

1

18.03

18.03

8.14*

.005

Residual

256

567.15

2.22

Total

257

585.18

Note: * denotes statistical significance, p ≤. 05.

Table 6
ANOVA output for simple linear regression equation for the condition "seeing cairns (or
rock piles)."
Output

df

SS

MS

F

p

Regression

1

32.05

32.05

16.66*

<.001

Residual

261

502.14

1.92

Total

262

534.19

Note: * denotes statistical significance, p ≤. 05.
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Differences in Visitor Support for Management Actions
To support analyses related to research questions and aid in discussion related to
research questions, differences between day and multi-day visitors’ support for potential
management actions were analyzed (Table 7). To test differences between these groups’
support for management actions, independent samples t-tests were conducted.
Statistically significant differences were found between day and multi-day wilderness
visitors on their support for “requiring visitors to pack out all solid human waste using a
portable waste containment bag,” t(156.33) = -3.01; p = .003; their support for “allow
overnight camping only in designated campsites,” t(259) = 3.929; p < .001; their support
for “requiring a reservation-based permit for overnight use and for day use,” t(259) = 2.598; p = .010; and their support for “requiring a first come, first-serve permit for
overnight use and for day use,” t(259) = -3.153; p = .002. The effect sizes for these
analyses indicate a small-medium (>.4) effect for “requiring visitors to pack out all solid
human waste using a portable waste containment bag” (d = -0.416); a medium effect
(>.5) for “allow camping only in designated campsites” (d = 0.507); a small effect (>.3)
for “requiring a reservation-based permit for overnight use and for day use” (d = -0.335);
and a small-medium (>.4) effect for “requiring a first come, first-serve permit for
overnight use and for day use” (d = -0.407). These results indicate that multi-day visitors
(M = 3.05; SD = 1.680) are significantly less opposed to reservation-based permits which
limit both multi-day use and day use than are day visitors (M = 2.50; SD = 1.605). Multiday visitors (M = 3.34; SD = 1.735) are also significantly less opposed to first come,
first-serve permits which limit both multi-day use and day use than are day visitors (M =
2.65; SD = 1.644). Day visitors (M = 4.68; SD = 1.815) are significantly more supportive
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of allowing camping only in designated sites than are multi-day visitors (M = 3.80; SD =
1.687) who are opposed on the scale used wherein 1=completely oppose scenario and
7=greatly support scenario. Multi-day visitors (M = 6.20; SD = 1.310) are more
supportive than day visitors (M = 5.60; SD = 1.693) of requiring visitors to pack out all
solid human waste (Figure 10). No significant differences were found between visitor
groups for the other potential management scenarios evaluated.

Table 7
Independent samples t-tests examining differences in groups' support for management actions.
Potential Management Actions

Day visitors

Multi-day
visitors
p

Cohen’s d

-3.01*

.003

-.416

259

0.435

.664

.056

1.372

167.50

-0.344

.731

-.047

3.80

1.687

259

3.929*

<.001

.507

1.943

3.93

1.905

259

1.083

.280

.140

2.50

1.605

3.05

1.680

259

-2.598*

.010

-.335

Requiring a first come, first-serve
permit for overnight use only

3.96

1.939

3.89

1.887

259

0.290

.772

.037

Requiring a first come, first-serve
permit for overnight use and day use

2.65

1.644

3.34

1.735

259

-3.153*

.002

-.407

M

SD

M

SD

df

Require visitors to pack out all solid
human waste using a portable waste
containment bag

5.60

1.693

6.20

1.310

156.33

Increase communication and visitor
education to reduce resource
impacts

6.18

1.182

6.12

1.034

Increase the presence of rangers
through patrols on trails and
surrounding areas

4.64

1.625

4.71

Allow overnight camping only in
designated campsites

4.68

1.815

Requiring a reservation-based
permit for overnight use only

4.20

Requiring a reservation-based
permit for overnight use and day use

t

Note: * denotes statistical significance, p ≤. 05. Means are based on a scale of 1 “completely oppose” to 7 “completely support.”
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Figure 10
Support for potential management scenarios among visitor groups.
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CHAPTER 4
DISCUSSION AND CONCLUSION

Discussion
Overview of Research Question Findings
All three analysis-based research questions in this study of wilderness visitors
yielded significant results. Multi-day visitors more frequently reported experiencing
encounters with other visitors, seeing campfire rings, hearing loud voices, crying, or
yelling from other visitors, seeing or smelling human waste, and hearing sounds from
airplanes or helicopters than day visitors. Multi-day visitors also more frequently reported
feeling crowded than day visitors. These findings suggest greater sensitivity to
experiential conditions and resource issues among multi-day visitors. Multi-day visitors
reported seeing trash as more greatly detracting from their experience than did day
visitors. Multi-day visitors also reported encounters with other visitors as adding to their
experience less greatly than did day visitors. However, both groups rated encounters with
other visitors as adding to their experience consistent with prior research that found
encounters alone do not act as a strong measure of experienced wilderness values
(Freimund & Cole, 2001; Hollenhorst & Jones, 2001; Dawson & Hendee, 2009). Length
of stay in number of nights was a predictor for how multi-day visitors rated encounters
with other visitors and seeing cairns as interacting with their experience individually,
with the positive evaluation of both of these experiential conditions diminishing as
visitors’ lengths of stay increased. Both encounters with other visitors and seeing cairns
were nonetheless rated as adding to multi-day visitors’ experiences overall.
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Day and Multi-Day Visitors in the Glen Canyon Wilderness
Prior research suggests day use comprises most of all wilderness use (Cole, 2001;
Abbe & Manning, 2007; Pierce & Manning, 2015). This is juxtaposed with the systemic
limitation of visitor use-related wilderness research wherein 89% of wilderness areas
have yielded no visitor use research and the geographic limitation of wilderness research
wherein desert regions are largely understudied (Rice et al., 2021). This research
explored a wilderness area in the understudied Desert Southwest, but day visitors did not
comprise a majority of visitors to the Glen Canyon Wilderness, possibly due to the
remoteness of the region and the vehicular challenge of Hole-in-the-Rock Road.
Nonetheless, day visitors still comprise a substantial proportion of visitors to the Glen
Canyon Wilderness and persistent differences were found in their perceptions of
experiential conditions and evaluations of them as well as their level of support for
potential management actions.

Segmentation and Indicators of Quality
Identifying distinct visitor groups can be a tool for more inclusive and nuanced
management action (Bruyere et al., 2002; Miller et al., 2019). Understanding how visitors
interact with settings, in terms of noticing and evaluating experiential conditions, aids in
providing best management across activities (Manning, 2011; Miller et al., 2018; Miller
at al., 2019). Not all experiential conditions evaluated in this study meet the most
important component of indicators of quality, being manageable (Manning, 2011), but
most do. Social indicators more often experienced, and evaluated negatively, by multi-
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day visitors, like hearing loud noise from other visitors or feeling crowded, allow for
targeted actions such as managing access to ensure visitor contact with managers, or
strategically designating campsites to preserve wilderness values aligned with the
implications of this study. These implications include providing opportunities for solitude
measured not with encounters, but with managing for negatively evaluated components
of encounters, like crowding, or detractive visitor noise, segmented by visitor group.
While not evaluated in this study design, finding where visitors are perceiving conditions
which detract from their experience in a recreation setting will also aid in providing the
most holistic management action (Borrie & Roggenbuck, 2001).
The importance of segmentation when developing indicators, and later
considering management actions, is further highlighted by findings that different visitor
groups show greater support for management actions which place less burden on their
own group than others. This study found day visitors less supportive of requiring visitors
to pack out all human waste in the Glen Canyon Wilderness (this is already a regulation
for visitors in these areas but affects multi-day visitors to a greater extent) and less
supportive of requiring first come, first serve permits for both kinds of use (similar
permits are already required for multi-day use). Segmentation of these groups in
considering management actions is also important in showing nuance in this study’s
evaluation of support for only allowing overnight camping in designated campsites.
Levels of support were different among the two groups and that difference occurred on
the line between oppose and support, with day visitors being supportive of this
management scenario which would not affect them while multi-day visitors opposed this
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scenario. This distinction would have been lost in our findings without segmentation of
these visitor groups.

Segmentation in the Recreation Demand Hierarchy
This study’s design does not correspond directly to the theoretical foundation of
the Recreation Demand Hierarchy (Driver & Brown, 1978; McCool et al., 2007), but the
findings of this research align with some of its components to aid in discussion
surrounding segmenting visitor groups by activity and how their experiences demarcate
across the positive evaluations of conditions therein. Coyote Gulch, the focal area of the
Escalante District in visitation and management, attracts different motivations and
activities to the same system and the nature of the area and its myriad access points and
the wilderness values contained within (e.g., natural resources, social experience, a
primitive and unconfined type of recreation) create demand across activities. This study
did not directly measure benefits obtained from recreation experience but using the
indicator development process as proxy for benefits in the sense of, for example,
encounters with other visitors adding to the recreation experience, we do see some
helpfulness in segmenting visitor groups within the hierarchy. A day visitor to Coyote
Gulch approaches the setting from an activity, day hiking, and experiences that setting
differently than multi-day visitors in terms of social indicators or noticing impacts like
trash, human waste, and campfire rings. Experiential conditions like encounters with
other visitors add to that experience significantly more than for multi-day visitors. Using
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the Recreation Demand Hierarchy in this way provides a holistic view of the wilderness
experience across these visitor groups.

A Primitive and Unconfined Type of Recreation
This study’s findings further emphasize the continued need for researchers and
managers to explore actions which focus on providing for a primitive and unconfined
type of recreation commensurate with the philosophical and managerial focus on
understanding outstanding opportunities for solitude (Cole & Williams, 2012; Hall et al.,
2010; Hollenhorst & Jones, 2001; Freimund & Cole, 2001; Stankey, 1973; Pierce &
Manning, 2015). The finding that encounters add to the recreation experience joins the
existing literature suggesting flaws in holding the constructs behind outstanding
opportunities for solitude as the best measures for wilderness values and experience (Cole
& Williams, 2012; Freimund & Cole, 2001; Engebretson & Hall, 2019). Alongside
encounters being experienced by most Glen Canyon Wilderness visitors and adding to
their experiences were findings that social indicators like crowding and visitor noise were
experienced by a minority of visitors (Table 2). Meaningful differences in these social
indicators were found between day and multi-day visitors. This suggests the need for
distinct management considerations along activity segments. However, the overall
minority experience of crowding and visitor noise in the Glen Canyon Wilderness
suggests further examination is also necessary of measures of a primitive and unconfined
type of recreation, holistically and segmented by visitor groups, to best understand the
recreation-wilderness relationship in the area and the values therein.
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Managerial guidance for federal agencies suggests “management restrictions on
visitor behavior” (e.g., permits, designated campsites) as an indicator for primitive and
unconfined recreation (Landres et al., 2015). Results of this study indicate that visitors
oppose three of the four permit structures proposed to respondents (Figure 9) suggesting
visitors are interested in preserving a primitive and unconfined type of recreation in the
Glen Canyon Wilderness. This suggestion is further highlighted and refined after
segmenting visitor groups. Multi-day visitors were opposed to all four permit structures
proposed and to allowing overnight camping only in designated campsites. Day visitors
are more supportive of some of these actions, but less affected by them.
Despite generalizations that day visitors make up most wilderness visitors (Cole,
2001; Abbe & Manning, 2007; Pierce & Manning, 2015), most wilderness areas have
also yielded no visitor use research, especially in the Southwestern United States (Rice et
al., 2021). In the Glen Canyon Wilderness, multi-day visitors still make up most visitors
and are interested in preserving a primitive and unconfined type of recreation in the
Canyons of the Escalante more than they seem concerned with encountering others. The
inclusion of the word “or” in the Wilderness Act (P.L. 88-577) leaves room for
interpretation (Landres et al., 2015; Engebretson & Hall, 2019; Griffin, 2017) and
suggests consideration of both social components of the legislation, the ambiguity
therein, and how the constructs behind them distill through the preferences and
experiences of wilderness visitors, across activities, may lead to more nuanced and
thoughtful approaches to wilderness management.

49
Study Limitations and Future Research
Study of the Wilderness Act finds broad interpretation of the constructs behind
primitive and unconfined types of recreation (Engebretson & Hall, 2019; Griffin, 2017).
This study’s examination of visitors’ preference for management action affecting ease of
travel does not capture the full range of constructs behind that wilderness provision
(Landres et al., 2015). An example not explored in this study is the preference of some
wilderness visitors for levels of infrastructure development beyond interpretations of
“primitive” which could add further refinement to this discussion (Landres et al., 2015;
Cole & Hall, 2009; Pierce & Manning, 2015; Engebretson & Hall, 2019). Moreover,
further study of topics like development in wilderness is needed as prior research has
yielded results indicating differences in preferences across activity (Pierce & Manning,
2015).
The Glen Canyon Wilderness does not see the visitation of the heavily used and
studied wilderness areas examined in prior research. Despite bringing this conversation
into new regions and ecosystems, this research focused on a single wilderness area which
necessitates further study of these topics in other desert settings, including those where
day visitors may comprise most visitors (Rice et al., 2021). Future research on visitor use
or wilderness in the desert ecosystems on the Colorado Plateau should also aim to capture
the region as an interconnected system, wherein visitors may be visiting a number of PPA
units across agencies and may be displaced by conditions or management actions in other
destinations (Taff et al., 2019; McCool & Cole, 2001). Furthermore, to aid in the most
thorough understanding of the recreation experience in the Glen Canyon Wilderness,
future research should extend to capture a broader range of trip types as visitation along
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Hole-in-the-Rock Road provides opportunity for car camping, backpacking, and day
hiking in myriad combinations which could be more comprehensively captured. Future
research should also approach questions on smaller spatial scales. Understanding where
visitors are experiencing conditions within a recreation system could contribute to
developing the most targeted and inclusive management strategies (Borrie &
Roggenbuck, 2001). Next steps along an MBO Framework like the IVUMF (IVUMC,
2016; Miller et al., 2019) suggest future research should also focus on the establishment
of thresholds that account for the diversity of activities and settings in a dynamic system
like the Canyons of the Escalante (Cole & Stewart, 2002; Miller et al., 2019). Moreover,
it is essential that future research considers the findings of this and future studies, and
monitors the indicators established therein. Longitudinal study of changes in visitors and
visitor use are limited (Borrie & McCool, 2007). Wilderness research often treats visits to
that setting as distinct events (Cole & Williams, 2012), despite findings that wilderness
experiences, and derived values, are multiphasic and temporally diffused beyond the
physical visit (Cole & Williams, 2012; Patterson, Watson, Williams, & Roggenbuck,
1998; Borrie & Roggenbuck, 2001). Findings of this study like positive evaluations of
encounters and opposition to permitting are aligned with Borrie and McCool’s (2007)
longitudinal results on these topics from the Bob Marshall Wilderness Complex, but
visitors to the Glen Canyon Wilderness were also younger, and more likely to be firsttime visitors to the area than the respondents in that study. Managerial input suggests
wilderness visitation is changing (Abbe & Manning, 2007) and in some areas, it is
(Borrie & McCool, 2007), but wilderness areas are unique in their specific values
(Landres et al., 2015). Monitoring of those values, and ongoing understanding of changes
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to the visitor and visitor experience, particular to areas and interconnected regions, will
not only satisfy the legislative and systemic requirements of wilderness (IVUMC, 2016;
Landres et al., 2015), but also ensure management approaches are aligned with shifts in
visitation and use (Pierce & Manning, 2015; Selin et al., 2020; Mockrin et al., 2018).

Conclusion
Informing a backcountry management plan for the Escalante District of GLCA
through research far predates this study. Visitation to GLCA has continued to rise in the
decades since prior efforts and the Canyons of the Escalante provide a lens into
wilderness topics like rising day visitation, how length of stay affects the recreation
experience, and the ambiguity and potential for holistic action contained in the provisions
of the Wilderness Act. Differences in how day and multi-day visitors experience
conditions in the same recreation system, whether the perception of human waste or the
negative association of encounters as crowding, can aid wilderness managers in providing
experiences commensurate with the preferences and motivations of current and future
generations while safeguarding the ecosystem viability of the dynamic and unique
Canyons of the Escalante. Overall, social conditions in the Escalante District, while
shifting, have not negatively impacted the visitor experience to as great an extent as
similar shifts in other areas. This provides managers with the opportunity for proactive
management informed by this study’s findings. These findings suggest this exploration of
indicators of quality carry through to the establishment of thresholds, fulfilling MBO
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Framework requirements and providing adaptable and sustainable management
commensurate with the complex systems in which PPAs exist.
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APPENDIX: SURVEY INSTRUMENT
Glen Canyon National Recreation Area Backcountry Visitor Experience
Survey

PAPERWORK REDUCTION and PRIVACY ACT STATEMENT: The Paperwork Reduction
Act requires us to tell you why we are collecting this information, how we will use it, and
whether or not you have to respond. We are authorized by the National Park Service
Protection Interpretation and Research in System (54 USC §100702) to collect this
information. The routine uses of this information will be for the benefit of NPS Managers
and Planning staff at Glen Canyon National Recreation Area (GLCA) in future initiatives
related to the visitor use and backcountry management. The data collected will be
summarized to evaluate visitor uses and expectations during their visit at GLCA. Your
responses to this collection are completely voluntary and will remain anonymous. You can
end the process at any time and will not be penalized in any way for choosing to do so.
Your participation poses only minimal risks. Data collected will only be reported in
aggregates and no individually identifiable responses will be reported. A Federal agency
may not conduct or sponsor, and you are not required to respond to, a collection of
information unless it displays a currently valid OMB Control Number (1024-0224). We
estimate that it will take about 10 minutes to complete and return this short survey. You
may send comments concerning the burden estimates or any aspect of this information
collection to: Dr. Zach Miller, Assistant Professor, zachary.miller@usu.edu; or Phadrea
Ponds NPS Information Collection Coordinator at pponds@nps.gov.
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1. Are you a first-time visitor to [CANYON NAME]? (Select one)
NO
YES
2. Are you a first-time visitor to the Escalante District (orange in the map
below) of Glen Canyon National Recreation Area?
NO
YES

3. Was [CANYON NAME] your intended destination on this trip? (Select one)
NO
YES
[IF NO TO QUESTION 2 ABOVE] What was your intended destination?
___________________________
4. [IF NO TO QUESTION 3 ABOVE] What was the primary reason you did
not go to your intended destination?
Not enough
time

Too crowded at
intended
destination

Unsafe road
Inadequate
display of
safety
information

Road or trail closure

Liked this place better
than intended destination

Bad weather

Other
(please specify)

5. Which of the following activities did you participate in during this trip to
[CANYON NAME]? (Select all that apply)
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Day
hiking
Car camping
Backpacking
Other (please specify):
_____________________________

General sightseeing

6. From the activities you participated in at [CANYON NAME], which was your
primary activity? (Select one) (this item will only carry forward the items selected
in the question above for visitors to select)
Day hiking
Car camping
Other (please specify):
_____________________________

Backpacking

General sightseeing

7. [If day hiking or backpacking selected for #5] Where did you start your
hike?
_____________________ (please specify).
8. We would like to know what sources of information you used to get
information about planning your trip to the Escalante District. We would
also like to know when you obtained each type of information (Select all
that apply)

Source

Did not
use

Used before
arriving to the
Escalante
District of
Glen Canyon
National
Recreation
Area

Used after
arriving to the
Escalante District
of Glen Canyon
National
Recreation Area

Personal communication with a
National Park Service ranger
Park map or brochure
Personal communication with
another employee in the
Escalante District of Glen
Canyon National Recreation
Area
Word of mouth (talking with other
visitors or friends)
Social media
News article, either in print or
online
A National Park Service website
Another website
_______________________________________________________ (Please specify).

9. During this trip, did you visit the Escalante Interagency Visitor Center in
Escalante, Utah? (select one)
NO
YES
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10. Did you experience any of the following during this trip to [CANYON
NAME]? (Select one for each experience)
NO – Did not
experience

Experience

YES – Did
experience

Encounters with other groups
Seeing cairns (rock piles) placed by other
visitors
Seeing trash
Seeing campfire rings
Smelling campfire smoke
Seeing graffiti
Hearing loud voices, crying, or yelling from
other visitors
Hearing sounds from vehicles

Hearing sounds from airplanes or
helicopters
Crowding
Dogs off-leash
Signs of visitor-created trails
Seeing or smelling human waste
Evidence of tree cutting from visitors

Decreased

Slightly
decreased

Neither

Slightly
increased

Increased

Greatly
increased

Experience
Encounters with
other visitors
Seeing cairns (rock
piles) placed by
other visitors
Seeing trash
Seeing campfire
rings
Smelling campfire
smoke
Seeing graffiti on
rock surfaces
Hearing loud voices,
crying, or yelling
from other visitors
Hearing sounds
from vehicles
Hearing sounds
from airplanes or
helicopters

Greatly
decreased

11. From the experiences you had on this trip to [CANYON NAME], please
rate how the following items decreased or increased the quality of your
experience. (Please rate each item) (this item will only carry forward the
items selected in the question above for visitors to rate)

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3
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Crowding
Dogs off-leash
Signs of visitorcreated trails
Seeing or smelling
human waste
Evidence of tree
cutting from visitors

-3
-3

-2
-2

-1
-1

0
0

+1
+1

+2
+2

+3
+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+2

+3

+1

Inappropriat
e

Slightly
inappropriat
e
Neither

Slightly
appropriate

Appropriate

Completely
appropriate

Activity
Leave solid human waste in the
backcountry
Have a campfire in the
backcountry
Build rock cairns (rock piles) in
the backcountry
Hike on hard rock/slick rock
surfaces or trails
Post specific location
information about the area on
social media
Draw, paint, or scratch on rock
surfaces
Have a dog off leash while
hiking

Completely
inappropriate

12. Please indicate how inappropriate or appropriate you think each of the
following behaviors are for a visitor to [CANYON NAME]? (Please rate
each item)

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

13. Are you or a member of your group carrying a portable toilet or a
specifically engineered bag waste containment system?
NO
YES
14. How would you describe your current knowledge of LNT practices?
(Please select one)
No knowledge
1

Limited
knowledge
2

Average
knowledge
3

Advanced
knowledge

Expert
knowledge

4

15. What was your primary source of information for learning about “Leave No
Trace?” (Please respond below)
___________________________________________________________
_______
16. Please indicate the degree to which you oppose or support the following
hypothetical management scenarios related to recreating in [CANYON].
(Select one for each management action)

5

Oppose

Neutral

Support

Strongly
support

Completel
y support

Require visitors to pack out all solid
human waste using a portable
waste containment bag
Increase communications and
visitor education to reduce resource
impacts
Increase the presence of rangers
through patrols on trails and
surrounding areas
Allow overnight camping only in
designated campsites
Require a reservation-based permit
for overnight use, but not for day
use
Require a reservation-based permit
for overnight use and day use.
Require a first-come, first serve
permit for overnight use, but not for
day use
Require a first-come, first serve
permit for overnight use, and for
day use

Strongly
oppose

Management scenario

Completely
oppose
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-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

17. Please list the number of nights you [and your personal group] planned to
stay in the Escalante District of Glen Canyon National Recreation Area
and in the surrounding area away from your permanent residence.
_______ Number of nights in the Escalante District of Glen Canyon
National Recreation Area
_______ Number of nights in other locations inside Glen Canyon National
Recreation Area or Grand Staircase Escalante National
Monument
_______Number of nights in the area but outside of Glen Canyon National
Recreation Area or Grand Staircase Escalante National
Monument
18. Are you a permanent resident or citizen of the United States? (Please
select one)
NO - What is your country of origin?
_______________________
YES - What is your primary zip code Zip code
______________
19. Please select the choice below that best describes your traveling party.
(Please select one)
Individual
Family only
Friends only
Family plus
friends

Tour or other
group
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20. How many people were in your personal group, including you? (only
displayed to people who did not select individual in question18) ______
Number of people
21. In what year were you born? (Please respond in the blank below)
_______________________
22. What is your gender? (Please fill in below) _____________
23. For this trip, please select all the locations that you and your personal
group visited in order from starting point to exit point (here). Use the map
on the next page to help you identify the locations you visited. (Please fill
in below) _____________
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